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*• A method for generating a uniform plasma, the method comprising the steps: 

a. introducing a process gas into a plasma reactor; 

b. introducing an RF antenna having a first unidirectional oscillating current in a 
first direction and a second unidirectional oscillating current in a second direction 
inside the plasma reactor; and 

c. the first unidirectional oscillating RF current sheet is substantially perpendicular 
to the second unidirectional oscillating current sheet 

wherein the unidirectional oscillating RF currents are oscillating at a. frequency range of 
300 to 1000 kHz. 

2. The method in accordance with claim 1, further wherein die RF antenna having first and 
second unidirectional oscillating currents generate a time varying RF electrical field azimuthally 
shifted on 45° with respect to the first and second direction of the first and second unidirectional 
oscillating RF currents. 

3. The method in accordance with claim 1, wherein the process gas comprises: argon, 
nitrogen, methane, or hydrogen or a combination of any of the mentioned gases. 

4. The method in accordance with claim 1, wherein the first and second unidirectional 
oscillating RF currents exhibit substantially no phase differences. 

5. A method for generating a uniform plasma, the method comprising the steps: 

a. introducing a process gas into a plasma reactor 

b. introducing a unidirectional oscillating RF current into a first plurality of current 
carrying conductors in a first direction and a second plurality of current carrying 
conductors in a second direction; 

a generating a time varying RF electrical field azimuthally shifted with respect to 

the first and second direction of the unidirectional oscillating RF currents; and 
4 the unidirectional oscillating RF current in the first and second plurality of 
current carrying conductors exhibit substantially no phase differences; 
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wherein the unidirectional oscillating RF current is oscillating at a frequency range of 
300 to 1000 kHz. 

6. The method in accordance with claim 5, wherein the process gas comprises: argon, 
nitrogen, methane, or hydrogen or a combination of any of the mentioned gases. 

7. A method for generating a uniform plasma, the method comprising the steps: 

a. introducing a process gas into a plasma reactor - 

b. introducing a first unidirectional oscillating RF current into a first plurality of 
current carrying conductors in a first direction; 

c introducing a second unidirectional oscillating RF current into a second plurality 
of current carrying conductors in a second direction; 

d. generating a time varying RF electrical field azimuthally shifted with respect to 
the first and second direction of the first and second unidirectional oscillating RF 
currents; and 

e. the first and second unidirectional oscillating RF currents exhibit substantially no 
phase differences; 

wherein the first and second unidirectional oscillating RF currents are oscillating at a 
frequency range of 300 to 1000 kHz. 

8. The method in accordance with claim 7, wherein the process gas comprises: argon, 
nitrogen, methane, or hydrogen or a combination of any of the mentioned gases. 

9. A method for generating a uniform plasma, the method comprising the steps: 
a. introducing a process gas into a plasma reactor; 

b: introducing a unidirectional oscillating RF current into a first plurality of current 

carrying conductors in a first direction; 
a introducing the unidirectional oscillating RF current into a second plurality of 

current carrying conductors in a second direction; 

d. generating a time varying RF electrical field azimuthally shifted with respect to 
the first and second direction of the unidirectional oscillating RF currents; and 

e. the unidirectional oscillating RF current in the first and second plurality of 
current carrying conductors exhibit substantially no phase differences; 
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wherein the unidirectional oscillating RF current is oscillating at a frequency range of 
300 to 1000 kHz. 

10. The method in accordance with claim 92, wherein the process gas comprises: argon, 
nitrogen, methane, or hydrogen or a combination of any of the mentioned gases. 

11. An antenna arrangement for an inductively coupled plasma reactor comprising: 

a first plurality of substantially parallel current carrying conductors oriented in a first 
direction; 

a second plurality of substantially parallel current carrying conductors oriented in a 
second direction; 

the first and second current carrying conductors for canying unidirectional oscillating RF 
currents in a first and second direction respectively; 

the first direction being substantially perpendicular to the second direction; 

the first plurality of substantially parallel current carrying conductors is disposed planarly 
above the second plurality of substantially parallel current carrying conductors; and 

wherein the unidirectional oscillating RF current is oscillating at a frequency range of 
300 to 1000 kHz, 

12. The antenna arrangement in accordance with claim 11, wherein the first and second 
plurality of substantially parallel current canying conductors adapted to generate a time varying 
RF electrical field azimuthally shifted on 45° with respect to the first and second direction. 

13. The antenna arrangement in accordance with claim 11, wherein the first plurality of 
substantially parallel current canying conductors are alternately electrically coupled to the second 
plurality of substantially parallel current carrying conductore. 

14. The antenna arrangement in accordance with claim 13, wherein at least one capacitor is 
connected between a predetermined number of the first plurality of substantially parallel current 
canying conductors and a predetermined number of the second plurality of substantially parallel 
current carrying for minimising reactance. 

15. A plasma reactor comprising: 

i 

I 

ii 
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a. a plasma reactor chamber adapted fen- plasma processing and for introducing of a 
process gas; and 

b. an RF antenna arrangement comprising a first plurality of substantially parallel 
current carrying conductors in a first direction; 

c. a second plurality of substantially parallel current carrying conductors in a 
second direction; 

d the first and second plurality of current carrying conductors for carrying 
unidirectional oscillating RF currents m a first and second direction respectively; and the 
first direction being substantially perpendicular to the second direction; and 
e. the first plurality of substantially parallel current carrying conductors is disposed 
planarly above the second plurality of substantially parallel current carrying conductors; 
wherein the unidirectional oscillating RF current is oscillating at a frequency range of 
300 to 1000 kHz. 

16. The inductively coupled plasma reactor in accordance with claim 15, wherein the first 
and second plurality of substantially parallel current carrying conductors are disposed inside the 
plasma reactor chamber. 

17. The inductively coupled plasma reactor in accordance with claim 15, wherein each of the 
first and second plurality of substantially parallel current carrying conductors is contained inside 
each of a plurality of dielectric sleeves. 

18. The inductively coupled plasma reactor in accordance with claim 17, wherein the plasma 
reactor chamber is adapted to accommodate the plurality of dielectric sleeves and still maintain 
vacuum integrity of the plasma reactor chamber. 
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